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Fig. S1. (a) FT-IR (KBr pellet) spectra of samples: (i) ‘pristine’ graphite; (ii) AB2 monomer, 
5-phenoxyisophthalic acid; (iii) HPEK-g-graphite. The HPEK-g-graphite showed that 
stretching band peaks of aromatic carboxylic acid were shifted to 1,715 cm-1, due to 
decrease in hydrogen bonding. Moreover, HPEK-g-graphite showed stretching band from 
aromatic ketone (C=O) at 1,658 cm-1, due to increase in conjugation effects. Therefore, 
HPEKs was successfully grafted onto the edges of graphite to HPEK-g-graphite. (b) X-ray 
diffraction patterns. ‘Pristine’ graphite displayed d-spacing at 3.37 (2θ = 26.42°) and 1.68 Å 
(2θ = 54.50°). The peak at 3.37 Å is related to plane-to-plane distance of graphene layers. 
HPEK-g-graphite showed d-spacing values at 3.37 (2θ = 26.39°). However, the intensity of 
HPEK-g-graphite was much lower than that of ‘pristine’ graphite. The intensity of HPEK-
g-graphite was decreased about 94.2% compared to ‘pristine’ graphite. 
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Fig. S2 HPEK-g-graphite in a various solvents for dispersibility test: (a) as soon as HPEK-
g-graphite dispersed; (b) after one week (1, H2O; 2, 1M aqueous HCl; 3, 1M aqueous 
NH4OH; 4, concentrated NH4OH; 5, 1M aqueous KOH; 6, methanol; 7, isopropyl alcohol; 
8, acetone; 9, THF; 10, DMF; 11, DMAc; 12, NMP; 13, dichloromethane; 14, toluene; 15, 
hexane; 16, ethyl acetate). Among them, sample in 1M aqueous NH4OH, concentrated 
NH4OH, 1M aqueous KOH, THF, DMF, DMAc and NMP solutions show stronger Tyndall 
scattering after one week, indicating that larger amount of HPEK-g-graphite stays in 
supernatant. 
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Fig. S3. Proton conductivity of HPEK-g-graphite at the relative humidity of 50%, 
indicating the presence of a large number of carboxylic acids. 
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Fig. S4. (a) TEM image of single layer graphene with edge-grafts; (b) selected area electron 
diffraction (SAED) pattern of basal area of (a); (c) another TEM image of single layer 
graphene with edge-grafts; (d) selected area electron diffraction (SAED) pattern of basal 
area of (c). 
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Table S1. Elemental analysis and thermal properties of graphite and HPEK-g-graphite  
Elemental analysis DSCa TGAb 
In air In N2 
Sample 
 
C 
(%) 
H 
(%) 
Tg 
(°C) 
Tvap 
(°C) 
ΔHvap 
(J/g) 
Td5% 
(°C) 
Char at 
700 °C 
(%) 
Td5% 
(°C) 
Char at 
700 °C 
(%) 
Calcd. 100 0.0 
Graphite 
Found 98.81 0.13 
NA NA NA 763 99.0 NA 99.7 
Calcd. 73.20 3.00 HPEK-g-
graphite Found 68.35 3.20 
234(1)c 
240(2) 
122 42 449 11.7 461 69.2 
a. Determined by DSC with heating rate of 10 °C/min. 
b. Determined by TGA with heating rate of 10 °C/min. The Td5% is the temperature at which 
5% weight loss occurred on TGA thermograms.  
c. The numbers in parenthesis are scanning number. 
 
